BIOLOGICAL CONSIDERATIONS
In an otherwise healthy individual, the biological mechanisms that allow healing to take place will always follow the same pathways, irrespective of whether tissue injury is due to a scalpel, thermal, chemical or traumatic cause. Consolidation of wound protectionblood clotting and plasma retention, elimination of bacterial infection and other aspects of classical infl ammatory response -is followed by an in-growth of epithelial and endothelial cell types, which then proceeds to maturation of wound healing over time. Any potential for scar tissue formation can be affected by the type of tissue, presence of tissue mediators and growth factors, the cause of the wound, whether healing is by primary or secondary intention and, occasionally, racial type. 1, 2 In an ideal situation, the post surgical healing will be such as to restore stability, form and function to the tissue. In oral soft tissue surgery, where appropriate, the aesthetics of the tissue will be maintained or, as is often the desired outcome, improved with regard to fi xed restorations.
Whenever soft tissue is incised using a scalpel, there will a succession of events that will dictate tissue management: (i) Bleeding: most intra-oral soft tissue procedures associated with general dental practice would normally involve the cutting or puncture of small-diameter vessels (arterioles, venules and capillaries) (ii) Dressings: the aim of any dressing will be to arrest bleeding and allow clot formation, stabilise the cut margin, stabilise tissue to allow healing and prevent possible disturbance of the incision (iii) Contamination: the ingress of bacteria into the incision site, sutures and dressings is inevitable and will act to compromise the infl ammatory response. This will often add to any post-operative pain or discomfort (iv) Short-term follow-up: removal of sutures and/or dressings (v) Long-term: re-organisation of epithelial and endothelial component structure with possible shrinkage.
Assuming correct laser wavelength per tissue site and appropriate power parameters, the healing of oral soft tissue is often termed 'uneventful'. Often, if not always, the need for dressings or sutures is avoided. Irrespective of the wavelength, all soft tissue healing will be by secondary intention, in that it will be impossible to oppose the cut tissue edges to their original alignment. Of note, however, is the phenomenon of lack of post-incisional contamination by bacteria, due to a possible sterility of the cut surface, 3 but certainly through the protective layer of coagulum of plasma and blood products -a tenacious fi lm that allows early healing to take place underneath. 4 Additionally, studies with longer wavelengths show that there is a lack of fi broblast alignment associated with the incision line and consequent reduced tissue shrinkage through scarring. 5 Such fi ndings are often borne out in the clinical setting.
LASERS IN DENTISTRY

SURGICAL CONSIDERATIONS
The use of a laser, as with more conventional instruments, demands of the clinician basic surgical skills which should remain paramount. Knowledge of the anatomical site, sound diagnostic skills, appreciation of the desired post-surgical outcome and functional needs should be combined with a thorough understanding of the patient's dental and medical history. Where appropriate, the nature of any pathology should be assessed prior to surgical intervention and referral protocols for specialist care should apply, if necessary.
'LOOSE' SOFT TISSUE SURGERY Within general dental practice, this would include the removal of fi bromata, mucocoele, small haemangiomata, denture granulomata, labial and lingual fraenectomies and treatment of non-erosive lichen planus and mucocytosis.
The aetiology of the lesion should be assessed, together with an understanding of the tissue composition. As with a scalpel, the abnormal tissue, if possible, should be placed under tension to allow accurate cleavage. In most cases, the laser hand-piece tip is held in close approximation to, and just out of contact with, the tissue surface. In this way, the laser energy is allowed to effect the incision and minimise the build-up of debris on the tip, which can distort the laser-tissue interaction.
As was seen in previous articles in this series, 'safe' soft tissue cleavage, avoiding the potential of collateral thermal damage, is related to correct wavelength/tissue assessment, minimum laser power to achieve tissue cleavage and thermal relaxation measures to prevent heat build-up. Shorter laser wavelengths (diode, 810, 980 nm; Nd:YAG, 1,064 nm) transverse the epithelium and penetrate two to six millimetres into the tissue, whereas longer wavelengths have minimal penetration. As surgical cutting proceeds, the heat generated seals small blood and lymphatic vessels, reducing or eliminating bleeding and oedema. Denatured proteins within tissue and plasma give rise to a surface zone of a tenacious layer, termed 'coagulum' or 'char', which serves to protect the surgical wound from frictional or bacterial action. Clinically, during 48-72 hours post-surgery, this layer undergoes hydration from saliva, swells and disintegrates and eventually is lost to reveal an early healing bed of new tissue. This sequence of events can be seen in the removal of a lingual fi broma using a Nd:YAG laser. The area of reactive tissue oedema surrounding the ablation site indicates the penetrating conductive heat effects found with shorter wavelength lasers, such as the Nd:YAG (Figs 1-5 ).
This risk of collateral thermal damage can be minimised by directing the laser beam into the discard tissue (Figs 6-9 ).
With longer wavelengths (Er,Cr:YSGG, 2,780 nm; Er:YAG, 2,940 nm; CO 2 , 10,600 nm), the risk of deep penetration is minimised and surgical incisions can be deemed less potentially damaging. However, in the author's experience, the spot size of most CO 2 lasers is larger than the fi bre optic-delivered shorter wavelengths and hand-piece tips used with erbium lasers, which renders incisions with CO 2 wavelength potentially less accurate. This has little consequence in 'loose' soft tissue surgery, but may have an effect in Shorter, visible and near-infrared wavelengths are readily absorbed by pigmented tissue. This can be used advantageously in the treatment of small haemangiomata, especially those of possible traumatic origin (Figs 14-17) .
LASER FLUENCE LEVELS AND SURGICAL INCISIONS
The objective of correct ('safe') laser energy per surgical site (fl uence -energy density -J/cm 2 ) shall be to use the minimum level, commensurate with the desired effect.
Insuffi cient laser energy levels may not initiate tissue ablation, whereas excessive levels can lead to carbonisation and possible deep collateral thermal damage. Carbon, whether present as a build-up on a fi bre tip or tissue surface, absorbs all light wavelengths and quickly over-heats. This becomes a source of secondary thermal energy and acts as a 'branding iron', leading to conductive thermal damage.
For most intra-oral minor surgical procedures, an average laser power (J/s) setting should be in the range of two to four Watts. This is based on personal experience and recommended levels found in manufacturers' user manuals. Whilst this might be easy to comprehend in those continuous-wave (CW) emission lasers (diode 810-980 nm and CO 2 ), where the machine panel display is the average power output, for those free-running (FRP) lasers where energy per pulse and pulse numbers are displayed, the average power is the product of these values (eg 200 mJ per pulse/15 pulses per s = 3.5 W average power). With regard to the latter, increasing the value of pulses will reduce the thermal relaxation potential. This is less of a problem with longer FRP wavelengths, eg Er:YAG and Er,Cr:YSGG, due to their shallow penetration, and does indeed allow better coagulative capabilities for these wavelengths with pigmented tissue. Intrinsically linked to the average power is the close location of anatomical sites that might be damaged through excessive power values 6 (Figs 18 and 19) . In this case, the penetration of the near-infrared wavelength beam was suffi cient to cause thermal damage to the underlying periosteum and bone, resulting in tissue necrosis and a disfi guring cleft in the overlying attached gingiva.
This disastrous result can be compared with a similar procedure, where the same wavelength is used at lower average power values 
